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Abstract
Coastal resources are important for the wellbeing and livelihoods of people in coastal communities across the world but are used
and valued differently by different people at different times. As such, managing coastal resources equitably requires understand-
ing how and when different people value ecosystems. Gleaning is an important activity in many coastal communities. However,
the values of gleaners, and women in general, are often left invisible in coastal ecosystem service assessments and rarely
examined in different seasons. Here, we use an exploratory case study to elicit the seasonal values of gleaning to women in a
coastal community through an in-depth mixed method case study in Timor-Leste. We found that women gave a variety of
instrumental and relational reasons for gleaning and that gleaning values shifted across seasons. Notably, subsistence was not a
priority for all gleaners. Instead, there were a diverse range of reasons perceived as important for gleaning including to socialise or
to spend time in nature. Our findings highlight the need to move beyond oversimplified understandings of gleaning as simply a
matter of meeting basic material needs. The diverse and seasonal value priorities of gleaners in our case study indicate the
importance of socially and temporally disaggregated assessments of coastal ecosystem services that account for relational values
to support more accurate depictions of coastal livelihoods and equitable management in coastal areas.
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Introduction
Coastal zones are complex social-ecological systems that sup-
port the wellbeing ofmillions of people, many of whom live in
the Global South. Accounting for and sustaining the diverse
contributions of coastal ecosystems to human wellbeing is
thus particularly important, especially in the context of in-
creasingly unpredictable environments (IPCC 2014).
Gleaning—the collection of marine organisms predominantly
from the littoral zone—is an important livelihood activity for
the rural poor in coastal regions of developing countries.
Gleaning makes a substantial contribution to catches and food
security benefits, particularly in the context of seasonal avail-
ability and accessibility of other coastal fisheries (Chapman
1987; Kleiber et al. 2014; Tilley et al. 2020), which are influ-
enced by the spatiotemporal distribution of resources, weath-
er, economic constraints, and regulations (Gill et al. 2019;
Sievanen 2014; Teh et al. 2007). Gleaning is also an important
social activity for women (Whittingham et al. 2003).
Despite its importance, gleaning has remained largely in-
visible in both policy and research. Gleaning tends not to be a
lucrative economic activity and is thus underrepresented in
fisheries assessments, decision-making, and coastal resource
management (Fröcklin et al. 2014; Harper et al. 2013; Kleiber
et al. 2015).When it is included, gleaning is usually seen as an
activity valued for its contribution to household subsistence as
part of a gendered narrative in fisheries. For example, in a
report on fisheries in Timor-Leste, it is stated that “[…] in
many communities, women and children dominate the fish-
ery, which shows its importance for household nutrition”
(López Angarita et al. 2019, pp.21). While these contributions
are a crucial part of highlighting some aspects of the impor-
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Emphasis on the subsistence value of gleaning represents
an extension of the iconic and compelling narrative of
women’s role in household food security. This narrative, of
women as providers and caretakers, has been central to gender
mainstreaming in the development discourse (Quisumbing
et al. 1996; United Nations n.d.). Such narratives have helped
promote better representation of women in decision-making
but also underpin an oversimplified representation of women
and poverty based in generalisations (Chant 2008; Cornwall
et al. 2007). As a consequence, there has been a tendency to
attribute women’s choices and behaviours to essentialised fe-
male traits (Jackson 2009). These essentialised understand-
ings of women’s choices and behaviours can obscure priori-
ties, aspects of wellbeing, and values that do not fit within the
narrative of women as providers. To move beyond this narra-
tive in gleaning, more empirical work is needed on the values
women derive from gleaning and how value preferences shape
women’s wellbeing.
Ecosystem services provide a framework for moving be-
yond the subsistence narrative in gleaning by investigating the
multiple values of gleaning across time. Firstly, ecosystem
services approaches can capture the complex, dynamic, and
socially disaggregated links between human wellbeing and
ecosystems. Progress in ecosystem services has turned to plu-
ral value approaches to account for the diversity and distribu-
tion of coastal ecosystem values (Blythe et al. 2019; Lau et al.
2019). Such approaches emphasise that different people de-
rive different values from ecosystems. For instance, work in
ecosystem services is starting to illuminate how women and
men interact with and benefit from ecosystem services in dif-
ferent ways and are therefore differentially affected by pro-
cesses of change (Brown and Fortnam 2018; De La Torre-
castro 2019; Fortnam et al. 2019). Secondly, work in ecosys-
tem services is beginning to investigate how temporal vari-
ability may influence ecosystem values at the landscape scale,
in ways relevant to the study of gleaning. For example, sea-
sonal access and availability of ecosystem services determined
differences in the values of services to local stakeholders
through time in Nepal (van Oort et al. 2015). Given that cli-
mate change is predicted to affect seasonal weather and sea
conditions in coastal areas (Oppenheimer et al. 2019), extend-
ing studies of temporal change in coastal service values pre-
sents an important and pressing opportunity.
To address the gap in understanding the plural and seasonal
values of gleaning for women in coastal communities, we
undertook an exploratory case study of gleaning in a commu-
nity in Timor-Leste. We asked: (1) What are the seasonal
characteristics of gleaning in the community? (2) Why do
women glean and what values do they derive from gleaning?
(3) How do values associated with gleaning change between
seasons? We begin by outlining the theoretical underpinnings
of our approach from wellbeing, ecosystem services, and plu-
ral values literature. After describing our case study and
methods, we present a characterisation of the gleaning fishery
and describe gleaning values over time. Finally, we discuss
the implications of our findings and outline future directions
for gleaning research to move beyond the subsistence
narrative.
Theoretical underpinnings
This section outlines key insights from literature onwellbeing,
ecosystem services, and plural values relevant to investigating
the role and values of gleaning for wellbeing in coastal com-
munities over time.
Wellbeing
Wellbeing is defined as “a state of being with others, where
human needs are met, where one can act meaningfully to
pursue one’s goals, and where one enjoys a satisfactory qual-
ity of life” (McGregor 2008, pp.1). This definition theorises
wellbeing as emerging from the interplay between the material
(assets and physical “stuff’ that people have), relational (social
interactions and governance that determine what people can
do), and subjective (cultural values and perceptions that influ-
ence how people feel) domains of a good life (White 2009).
This expanded definition of wellbeing represents an active
move away from outdated definitions of poverty that measure
the wellbeing of the poor only by material indicators
(Chambers 1995; Rojas 2011). The move beyond material
measures of wellbeing is viewed as fundamental for under-
standing and supporting meaningful relationships between
people and nature and achieving poverty alleviation objectives
in environmental management (Chan et al. 2011). For exam-
ple, wellbeing approaches are important for capturing the so-
cietal values of small-scale fisheries (Johnson 2018), which
support more respectful representations of the lives and values
of fishers by defining quality of life as more than just the
ability to meet basic needs and focusing on what people have,
not only what they are lacking (Camfield 2006; Weeratunge
et al. 2014). Crucially, multidimensional wellbeing ap-
proaches enable disaggregated assessments of environmental
contributions to fulfilling a meaningful life, therefore identi-
fying the potential winners and losers, and evaluating the
trade-offs and inequalities, of environmental change
(Coulthard et al. 2018). As such, wellbeing approaches im-
prove the legitimacy of policy and decision-making through
recognition of values and aspirations within fisheries as a way
of life and not just a means of making a living (Coulthard et al.
2011). By providing a more comprehensive understanding of
why gleaning matters, this multidimensional wellbeing lens
can contribute to moving beyond essentialised subsistence
narratives of women and poverty in coastal livelihoods.
Maritime Studies
Ecosystem values
The pursuit of wellbeing influences how people interact with
ecosystems to mediate wellbeing outcomes (Coulthard 2012).
People manage landscapes to enhance ecosystem structures
and processes from which they mobilise flows of ecosystem
services; these services are then allocated to a set of benefits
that contribute to wellbeing and are attributed value (Fedele
et al. 2017). The values people derive through interactions
with nature can be instrumental or relational (Box 1) and con-
tribute to the material, subjective, and relational dimensions of
wellbeing. People’s ability to realise wellbeing from ecosys-
tems is shaped by mechanisms of access (Ribot and Peluso
2003), and the ways in which benefits are coproduced and
values co-constructed are influenced by diverse world-views
and value systems (Díaz et al. 2015; Fischer and Eastwood
2016). As such, in coastal social-ecological systems, ecosys-
tem contributions to wellbeing are not necessarily linked with
biophysical attributes and vary between stakeholders (Bryce
et al. 2016), and relational and instrumental values may be
inseparable (Fish et al. 2016). Understanding the multidimen-
sional contributions of the environment to human wellbeing is
crucial for balancing and integrating human and ecological
needs to negotiate conservation and development discourses
in environmental management (Chaigneau et al. 2019a).
Ensuring coastal ecosystems are sustained in ways that build
resilience inclusively will therefore require understanding
what matters to whom and why, and how climate impacts will
be differentially experienced (Bennett et al. 2015; Kenter et al.
2011; Tschakert et al. 2017). Framing gleaning through eco-
system values provides a way of integrating wellbeing objec-
tives into understanding human-nature interactions in coastal
social-ecological systems.
Box 1 Types of ecosystem values
• Instrumental values refer to ecosystem services as a means of
achieving desired wellbeing outcomes, for instance as a source of
nutrition or income, e.g. the market value of fish. Instrumental values
that achieve the same wellbeing outcomes are substitutable.
• Relational values are the ways through which specific human-nature
linkages and interactions contribute to wellbeing through sense of
place, cultural identity, and social cohesion, e.g. the ceremonial value
of catching and consuming a particular fish species. Relational values
are non-substitutable.
• Intrinsic values are inherent moral values attributed to an entity for the
virtues of what it is regardless of its relationship to people, e.g. the
value of knowing that fish exist. Intrinsic values are non-substitutable.
(Himes and Muraca 2018; Pascual et al. 2017)
Plural values
Single ecosystem services can support multiple types of value
important for wellbeing (Chaigneau et al. 2019b). The diver-
sity of values people derive from how they relate to and care
about nature can fall into incommensurable value domains
(Arias-Arévalo et al. 2018), which present different informa-
tion (Martín-López et al. 2014), and therefore, pluralistic ap-
proaches are needed to support equitable ecosystem service
assessments (Pascual et al. 2017). Pluralistic value approaches
require inclusive definitions of stakeholders and should elicit
both the relational and instrumental values derived from
human-nature interactions (Chakraborty et al. 2020; Himes
and Muraca 2018). Relational values account for the role of
morals in preference and choice by explicitly recognising the
values people derive from their relationships with nature and
other beings, and therefore challenge the misleading dichoto-
my that environmental management is for either the sake of
people or nature (Chan et al. 2016). More specifically, exclud-
ing relational values risk commoditising ecosystems in ways
that overlook multiplicity in stakeholder values and value sys-
tems (Kosoy and Corbera 2010).
Capturing plural, relational values requires moving beyond
traditional monetary-based methods commonly used in eco-
system service valuations (Chan et al. 2011). Monetary-based
methods are particularly inappropriate for representing the
contribution of ecosystem services to human wellbeing in
low-income settings where dependence on vulnerable natural
resources is high, such as small island states in the Pacific
(Folkersen 2018). As such, a number of non-monetary valua-
tion tools are emerging in ecosystem services and other
arenas. In ecosystem services, there has been an emphasis
on participatory and deliberative approaches for eliciting
values (Folkersen 2018; Kenter et al. 2011). Deliberative ap-
proaches enable social learning that can reveal deep held
values surrounding complex social-ecological linkages
(Kenter et al. 2011). In environmental and climate change
decision-making, a key priority is developing tools that enable
different value languages to engage in the decision-
making discourse (Jacobs et al. 2016). For instance, participa-
tory drama and photovoice methods have been used to help
identify the concerns and challenges of climate change for
coastal communities (Bennett and Dearden 2013; Brown
et al. 2017). Hence, to move beyond the subsistence narrative
of gleaning requires pluralistic value approaches that use nov-
el and inclusive methods to account for the instrumental
and relational dimensions of gleaning.
Background and context
Background
As a small island developing state located at the heart of the
Coral Triangle, Timor-Leste is an apt focus for understanding
the values of gleaning. Like many other developing countries,
coastal areas in Timor-Leste are undergoing rapid environ-
mental and socio-economic change, and sustainably
Maritime Studies
managing coastal resources for human wellbeing is a key
challenge (López Angarita et al. 2019; Rosegrant et al.
2016). Timor-Leste is ranked 132/188 for human develop-
ment globally (UNDP 2018), 70% of the population lives in
rural areas (GDS 2018), and 41.8% live below the national
poverty line (WorldBank 2016). Many of Timor-Leste’s rural
poor live in coastal areas, and fisheries have the potential to
contribute substantially to improving food and income secu-
rity (Farmery et al. 2020; López Angarita et al. 2019). The
reefs that fringe the country’s coastline support some of the
world’s highest fish species richness (PIFSC 2017). As tour-
ism and conservation interests in the country grow, the man-
agement of coastal habitats and coral reefs face increasing
scrutiny over reconciling economic development and conser-
vation with the needs and values of local communities.
Case study
Our case study of gleaning is of a coastal community located
on the western coast of Atauro Island, Timor-Leste. At the
time of the research, the community contained 26 households
and total population of ~ 90 individuals. Similar to many other
communities in the Asia-Pacific, the case study community is
a rural coastal community with limited infrastructure (no road
access, running water, or electricity). Livelihoods in the com-
munity are primarily subsistence focused, and households en-
gage in a diversity of mostly natural resource-based activities
that are particularly vulnerable to predicted climate changes
(López Angarita et al. 2019; Oppenheimer et al. 2019;
Rosegrant et al. 2016). Main livelihood activities include crop
farming, livestock rearing, and fishing. Crops are primarily
used for subsistence, and livestock are gifted or eaten as part
of cultural events and sold for income. Fish catches are eaten,
sold, and shared amongst households, and seafood is the main
source of animal protein consumed. Non-gleaning fisheries
are predominantly a male domain, although women often ac-
company their husbands for gillnet fishing and (unusually for
Atauro Island) some women in the study community also
spearfish.
Similar to gleaning fisheries elsewhere (Chapman 1987), in
the study community, gleaning is a low-tech and female-
dominated activity, with catches used predominantly for sub-
sistence. Gleaners are mostly women and children, who travel
by foot, usually in small groups of family and friends, talking,
laughing, and searching for target species. Gleaning primarily
takes place at low tide when intertidal reef flats and rocky
habitats are exposed. Gleaners use knives, metal sticks, and
bare hands to spear, pry, and gather a variety of marine organ-
isms trapped in pools and crevices. Catches are carried in
hand-woven baskets and include molluscs, crabs, eels, octo-
pus, various types of reef fish, and schools of juvenile fish.
Gleaning locations extend in either direction along the coast
from the community, and the main gleaning areas are within
45 minutes walking time. Gleaning areas are referred to by
named sections of the coastline identified by biophysical/
physical features. Extractive activities, including gleaning
and fishing, are prohibited directly in front of the community
by a small (4.5 ha) comanaged no-take zone (tara bandu)
introduced in 2016. Livelihoods and fishing activities in the
study community are sensitive to weather conditions (Mills
et al. 2017), and between December andMarch when westerly
monsoon winds create rough sea conditions, non-gleaning
fishing almost entirely ceases and gleaning is less intensive
(Grantham et al. in review). Hence, within the study commu-
nity, the main fishing seasons are defined as the calm season
and the rough season, and this is how we distinguish between
seasons in this research.
Methods
We used a mixed method in-depth case study approach over
multiple visits to the study community between November
2018 and May 2019. Specifically, to (1) characterise the
gleaning fishery in each season and (2) assess seasonal glean-
ing values, we used a mixture of qualitative and quantitative
methods including interviews, surveys, and focus groups
(Table 1). Data were collected by the lead author and three
research facilitators. Facilitators were Timorese youth, one of
whom was a member of the study community. In the follow-
ing sections, we describe each data collection method in de-
tail, followed by a summary of how data were analysed and a
statement on researcher positionality.
Data collection
Interviews
To collect data on individual experiences and perceptions
of seasonal gleaning, we used structured interviews with
specifically targeted key informants (Table 1, activity A),
who included women known to be actively involved in
gleaning and non-gleaning fisheries. During interviews,
participants were asked to describe their strategies,
catches, objectives, and challenges as they changed by
season. Interviews were implemented verbally by the lead
author following a structured question format. Questions
and responses were translated between English and Tetum
by a facilitator, with response data recorded in English on
a structured recording sheet by the lead researcher. Each
interview took roughly 1 hour to complete.
Survey
We collected quantitative data on seasonal household fishing,
including gleaning using a household survey (Table 1, activity
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B). The survey included closed question types regarding the
regularity of gleaning, demographics of gleaners, nature of
gleaning trips, catch quantities, and target groups in each sea-
son. The survey was digitised in both English and Tetum using
the Kobotoolbox software (Harvard Humanitarian Initiative
n.d.). The survey was implemented verbally by a facilitator,
accompanied by the lead author, and responses were recorded
onto a tablet. Respondents were either the head of the house-
hold or their spouse. Each survey took 30–60 minutes to
complete.
Focus groups
To explore gleaning experiences and values in each season,
we carried out focus groups with women who gleaned
(Table 1, activity C). Focus groups were guided by the lead
author with the assistance of two facilitators who translated
and provided support to participants. Focus groups were run
on two separate occasions to keep group sizes small (one
group contained six individuals and the other seven) to enable
greater interaction between participants and facilitators and to
ensure the active engagement of all participants. Focus groups
included a number of activities that were completed individu-
ally. The study community has very low literacy rates, partic-
ularly amongst women, therefore to be inclusive of all voices
activities used non-written methods, including drawing and
symbol-based scale measures:
Drawing Two separate drawing activities were used to charac-
terise gleaning catches and gleaning scenes for each season.
For drawing catches, each participant was given a sheet of
paper with two basket outlines in which to draw typical
catches for the rough and calm seasons. Participants were
asked to think about the types and quantities of organisms they
collect in each season. In the other drawing activity, each par-
ticipant was given two blank sheets of paper on which to draw
the typical gleaning scene for each season. For each season,
gleaners were asked to think about where they go gleaning,
who they glean with, what they can see, and how they feel.
Scale measures We identified a list of possible reasons to
glean, coded from interviews and informal discussions with
gleaners, and verified these with focus group participants.
Symbols to represent each reason were agreed upon, and par-
ticipants drew the symbols on individual cards, so that every
participant had a set of cards representing the different reasons
to glean. For each season, participants were asked to rank the
importance of reasons for gleaning by organising their “reason
cards” from most to least important. The importance ranking
results were then copied onto individual recording sheets on
which there was a 4-level smiley face satisfaction rating scale.
Participants were asked to shade the scale to indicate how
satisfied they feel with their ability to achieve each reason in
each season. After each focus group activity, we held a dis-
cussion of the activity for participants to share thoughts within
the group and clarify details of activity outputs. To address
shortcomings in the use of structured data collection methods,
including scale-measures, associated with issues of contextual
relevance (White 2014) data collection tools used in this study
were informed by an understanding of local context and dis-
cussion within focus groups were used to verify the validity
and understanding of tools being used.
Data analysis
Characterising seasonal gleaning
To characterise the gleaning fishery in each season, we
analysed the survey data with descriptive statistics to compare
household gleaning activities and catches between the calm
and rough seasons. Seasonal trends identified in survey data
and from discussions with gleaners informed themes used to
code comparisons of focus group drawings by individuals of
seasonal gleaning catches and scenes. Drawings of seasonal
catches were coded according to differences in depictions of
the quantity and composition of landings, and the presence of
octopus. Drawings of seasonal gleaning scenes were coded
according to differences in depictions of the number of
gleaners, presence of other types of fishing, diversity of ma-
rine organisms, gleaner happiness, and, if location was
Table 1 Summary of data collection methods, including descriptions of activities, date of collection and sample characteristics
Method Method description Date Target sample and size (n) Sample selection
A Key informant interviews Structured interviews regarding seasonal
fishing activities, focused on gleaning (n = 4),
and non-gleaning (n = 2) methods
November 2018 Female fishers (6) Targeted
B Surveys Digitised household survey to collect quantitative
data on seasonal fishing by household members
April/May 2019 Household members (16) Opportunistic
C Focus groups (n = 2) Focus group setting in which a variety of
non-written activities were used to collect
individual data on gleaning values and
seasonality
April/May 2019 Female gleaners (n = 6, n = 7) Targeted
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indicated, the distance and direction of gleaning. One elderly
participant only gleaned in the calm season, so her data could
not be included in seasonal comparisons. Insights from inter-
views and informal discussions on gleaning activities, objec-
tives, and challenges were used to provide an in-depth under-
standing of some of the context around the seasonal charac-
terisation of the gleaning fishery.
Assessing seasonal gleaning values
We explored seasonal gleaning values by analysing focus
group data on reasons for gleaning to assess (i) multiplicity,
(ii) seasonal importance and satisfaction, and (iii) seasonal
priorities, in gleaning values. We categorised the multiple rea-
sons for gleaning identified according to type of ecosystem
value (i.e. instrumental, relational) and whether reasons were
associated with the activity or outcomes of gleaning. We then
assessed seasonal shifts in the perceived importance and sat-
isfaction with gleaning values by examining changes in indi-
vidual importance rankings and trends in satisfaction ratings
for each reason between the calm and rough seasons. To eval-
uate the seasonal value priorities of gleaners, we analysed
reasons ranked as the top three most important in each season
by individuals. The number of focus group participants who
ranked a reason highly was used as an indicator of trends in
value priorities across gleaners, whilst the co-occurrence of
reasons within an individual’s top-ranking was used to ex-
plore relationships between priority values. Insights from in-
terviews and informal discussions were used to provide an in-
depth understanding of some of the context around the find-
ings from focus group activities.
Researcher positionality
The influence of power relations on research and knowledge
production raises a number of ethical challenges, particularly
for cross-cultural research and the representation of women
(Scheyvens and Leslie 2000). Personality and positionality
play a crucial role in how researchers are perceived by the
researched and therefore the process and outcomes of field-
work (Moser 2008). An awareness that how the research fa-
cilitators and the lead author/researcher were perceived within
the study community would affect how people engaged with
and understood the research was embedded in the fieldwork
design. The facilitators and first author made multiple visits to
the study community, staying with families and participating
in day-to-day life to build familiarity with research partici-
pants and ensure the research questions and activities were
grounded in a respectful understanding of the local and cul-
tural context. The first author’s identity as a PhD student and
the objective of the research to explore diverse values rather
than to represent a specific narrative of gleaning were made
clear at all times during the research.
Results
In the following sections, we compare the gleaning fishery in
the rough and calm seasons and evaluate seasonal gleaning
values. Our results highlight distinct differences in gleaning
amongst seasons and show that gleaning supports multiple
values, which are seasonally dependent.
Seasonal characterisation of gleaning
The seasonal characterisation of gleaning reveals that gleaner
demographics and the nature of gleaning activities differ be-
tween the rough and calm seasons. Our results show that in
both seasons it is more common for female household mem-
bers to glean than male household members, but that the dif-
ference is particularly stark in the rough season because male
household members tend to only glean in the calm season
(Fig. 1). We also found that for most households, gleaning is
a more regular activity in the calm season, when gleaners
travel further and harvest seafood from shallow water as well
as tidal areas (Fig. 1). In the rough season, gleaners prefer to
stay closer to the community (Fig. 1; Fig. 2) and are reluctant
to glean alone because of the risks of gleaning. Waves break
across the reef flats making gleaning difficult, dangerous, and
less enjoyable (Fig. 2) and gleaners have been injured by
slipping on rocks, cutting themselves on coral, and being bit-
ten by octopus and eels.
Our results also highlight seasonal differences in typical
gleaning catches and the livelihood contribution of gleaning.
Catches are smaller and less diverse in the rough season, with
fish and octopus being the most seasonal catch groups (Fig. 1;
Fig. 3). Octopus are the main high value target group for
gleaners, and they can be dried and stored for a number of
months. However, octopus are found in shallows and tidal pools
making them hard to target in rough conditions, and only one
participant depicted octopus in their drawing of rough season
catches (Fig. 3). Gleaners described being able to be more selec-
tive in targeting preferred catch groups in the calm season than in
the rough season. In the rough season, catches are dominated by
small shells used for household consumption and there is a great-
er sense of necessity in gleaning as a source of subsistence sea-
food because other types of fishing are limited (Fig. 2). However,
gleaners expressed their increasing concern of returning with an
“empty basket”, particularly in the rough season, because as the




Women described a variety of reasons for gleaning (Fig. 4)
associated with the activity itself or gleaning as a means for
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achieving material outcomes (catch). Reasons were some-
times solely instrumental or relational, but also a combination,
highlighting that instrumental and relational values can be
difficult to separate. Women talked about gleaning to find
preferred seafood for personal consumption (favourite), a rea-
son in which gleaning is a means of achieving material out-
comes that accrue solely to the gleaner, thus representing an
instrumental value. Women also mentioned gleaning to find
seafood to sell (income) and for household consumption, ei-
ther to be eaten fresh (food) or dried and eaten at a later date
(store). These reasons also specifically refer to material
outcomes as the objective of gleaning (instrumental values),
but the benefits are shared with other members of the gleaner’s
household suggesting these reasons also hold relational
values. Women described gleaning to find seafood to give to
friends or non-household family members (share). Again, this
reason is linked to catch outcomes of gleaning, but
through sharing the catch the predominant value to the gleaner
is relational (although they may also derive instrumental
values indirectly through reciprocity). Another reason for
gleaning was to teach children how to glean (knowledge),
which is associated with the activity rather than the outcomes
Fig. 1 Summary of household survey data on seasonal gleaning
Fig. 2 Example of seasonal gleaning scenes drawing, with summary of themes and seasonal trends depicted in drawings
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of gleaning. Teaching children is grounded in relational values
but may also support instrumental values indirectly by in-
creasing household gleaning capacity. Other reasons associat-
ed with the activity of gleaning include to enjoy the environ-
ment (nature), for the peacefulness of being away from the
village (peace), when there is nothing else to do (boredom)
and to spend time with friends (socialise). These reasons refer
only to the interactions and experiences supported by gleaning
with no mention of material gains and therefore represent
relational values. The importance of the relational values of
gleaning are illustrated by the example of a pair of elderly
sisters in the community who have gleaned together since they
were children and continue to do so despite their limited sight
and mobility meaning they often fail to find anything. The
different reasons for gleaning were distinct but not mutually
exclusive, and a single gleaning trip can fulfil multiple reasons
and therefore support multiple wellbeing values.
Seasonal importance and satisfaction
Some reasons for gleaning were more seasonally sensitive
than others, and seasonal differences in the perceived impor-
tance and satisfaction with reasons for gleaning varied be-










Find types seafood they most enjoy eating, intended for their own consumption
Store 
Find seafood to dry and store for later consumption by members of their household
Food 
Find seafood intended for fresh consumption by members of their household
Share
Find seafood to share with friends and family
Income
Find seafood that they can sell (dry or fresh) 
Knowledge
Teach children how to glean 
Nature
Enjoy the landscape and being on the beach
Peace
Time alone, away from the community, children, responsibilities 
Boredom
Avoid being bored when they have nothing else to do 
Socialise
Spend time with friends and family
Reasons for gleaning
Fig. 4 Description of ten reasons why women glean categorised according to wellbeing values and association with the outcomes or activity of gleaning
Fig. 3 Example of participant drawing of seasonal gleaning baskets, with summary of catch themes depicted
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gleaning as a source of income (income) and seafood to store
(store) decreased for almost all participants in the rough sea-
son (Fig. 5) as did satisfaction ratings with these reasons
(Fig. 6). Gleaning as a source of income and seafood to store
were both categorised as instrumental-relational values asso-
ciated with gleaning outcomes, specifically catches of octo-
pus. Octopus are typically only caught by gleaners in the calm
season, hence the seasonal sensitivity of these values.
Gleaners described feeling happy when they catch high value
octopus, find lots of seafood or the seafood they most enjoy
eating. Reasons that demonstrated a general upward trend in
importance in the rough season were finding seafood to share
(share) and enjoying nature (nature); however, satisfaction
with these reasons decreased in the rough season for a number
of gleaners.
Seasonal priorities
Priorities for gleaning differed amongst individuals and across
seasons and indicate that there may be groups of gleaners with
different value priorities. In the calm season, all reasons were
ranked highly (top three) by at least two participants, with the
most common being finding seafood for household consump-
tion, alleviating boredom and peacefulness (Fig. 7). In the
rough season, gleaner’s priorities converged and more
gleaners nominated gleaning to find seafood for household
consumption, along with finding preferred seafood and
enjoying nature as the most important reasons. There were
also more gleaners who prioritised finding seafood to share
and spending time with friends in the rough season than the
calm season, whilst fewer prioritised finding seafood to store,
peacefulness, alleviating boredom, or teaching children and
none included gleaning to earn income. Reasons that co-
occur together in individual top rankings point to distinct val-
ue priorities. For example, in the calm season, a number of
gleaners prioritised gleaning to avoid boredom and for peace-
fulness. In addition, all gleaners that considered enjoying na-
ture a priority included both alleviating boredom and peace-
fulness in their top ranked reasons. This finding suggests that
there is a group of gleaners for whom the perceived impor-
tance of gleaning is grounded in the relational values derived
from the activity itself. In contrast, a number of other gleaners
highly ranked finding seafood for household consumption
along with finding preferred seafood or seafood to store in
the calm season. This finding points to another group of
gleaners who placed greater importance on the outcomes
(rather than process) of gleaning and on instrumental values.
This pattern was even clearer in the rough season, when wom-
en highly ranked finding seafood for household consumption
alongside finding preferred seafood and seafood to share
(Fig. 7).
Discussion
The case study presented in this research illustrates that the
value of gleaning to wellbeing extends beyond its contribution
to subsistence and that values differ between individuals and
seasons. Our results speak to three key findings about
wellbeing and gender narratives, seasonal ecosystem values,
and relationships between ecosystem values, which we dis-
























Fig. 5 Violin plot showing change in ranked importance of reasons by
individuals from the calm season to the rough season. Dashed horizontal
line at 0 represents no change in ranking between seasons, points above
the line represent an increase in ranked importance in the rough season
compared with the calm season, whilst points below the line represent a
decrease in ranked importance in the rough season. Width of plots
indicates number of individuals
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Fig. 7 Number of participants that ranked each reason as top three most important in the calm and rough seasons and the co-occurrence of reasons in top
rankings
Fig. 6 Chart showing seasonal changes in overall ranking and mean satisfaction with gleaning reasons
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Wellbeing and gender narratives
The results of this study show that women gleaned for a vari-
ety of reasons associated with a spectrum of ecosystem values.
Gleaning value priorities highlight that women’s choices and
actions are linked to a pursuit of wellbeing that extends be-
yond household subsistence. For example, our results show
that spending time with friends was perceived as an important
reason to glean. Thus, gleaning is a social opportunity that
supports meaningful interactions with other people, which
are an important determinant of quality of life (Camfield
et al. 2009). We also found that gleaning to enjoy nature
was highly ranked, including in the rough season. This finding
suggests a sense of connectedness with the environment,
which has been positively linked to physiological health and
wellbeing (Frumkin 2001; Howell and Passmore 2013; Nisbet
et al. 2011). Increasingly, work suggests that connection to
nature can support better environmental management through
stewardship and tighter social-ecological feedbacks (Bennett
et al. 2018). Therefore, our findings re-emphasise arguments
that overlooking gleaners likewise overlooks important con-
nections between people and nature relevant for coastal man-
agement (De La Torre-Castro et al. 2017).
Our findings also indicate the need to move beyond
essentialised narratives of women’s contribution to their own
and their family’s wellbeing. We found that household food
and income security—a core part of the subsistence
narrative—were not a priority for all gleaners. For example,
women described how they sometimes go gleaning to find
their favourite seafood that they then cook on the beach to
avoid having to share with other household members. This
example clearly demonstrates how personal gain and pleasure
also influence women’s preferences and behaviours, rather
than simply gleaning’s contribution to material wellbeing.
These findings thus support pursuing a more complex under-
standing of how women’s interactions with coastal environ-
ments are shaped by the pursuit of multidimensional
wellbeing (Coulthard 2012).
The diversity of reasons for gleaning highlight that man-
agement or environmental change affecting gleaningwill have
suite of implications for women’s wellbeing beyond material
impacts from the loss of catches. For example, coastal regula-
tion that prohibits gleaning would affect women’s social lives
and limit the opportunities available to women to find peace
away from the demands of family and domestic activities.
This is particularly important given that the underrepresenta-
tion of marginal groups, including women, in decision-
making mean that the resources they depend on are often
excluded from sustainability strategies (De La Torre-Castro
et al. 2017). As coastal resources face increasing stress from
climate change, pollution, and human population growth, eq-
uitable regulatory mechanisms, particularly for common pool
resources such as those targeted by gleaners, will be crucial for
maintaining the wellbeing of marginalised groups (Agrawal
2014). Failure to account for the multidimensional wellbeing
benefits derived from marine resources risks exacerbating in-
equalities and hardship (Coulthard et al. 2020). Specifically,
our findings caution against treating fishing communities as
homogenous stakeholders and definitions of coastal resource
users that incorporate gleaners with other small-scale fishers
or overlook them all together.
Seasonal ecosystem values
Our findings highlight how ecosystem service values change
dynamically by season. We found seasonal shifts in gleaner
priorities and the relative importance of and satisfaction with
reasons for gleaning. For instance, for most gleaners, the per-
ceived importance of finding seafood to share increased in the
rough season and sharing became a common gleaning priori-
ty. This finding reflects an increase in the relational dimension
of the values associated with gleaning catches linked to the
role of food sharing networks in seasonal food security.
Sharing food between households can help ensure that fami-
lies have secure access to food, even when catch is variable
(Winterhalder 1990, 1986). Thus, the perceived benefits of
reciprocal altruism may be greater in the rough season when
there are limited alternative sources of seafood and gleaning is
difficult and catches are smaller and variable. Our results also
illustrate how seasonal ecosystem benefits and values are im-
pacted by seasonal service flows. For example, in the rough
season, earning income and storing seafood are considered
unimportant and unsatisfactory reasons to glean predominant-
ly because of the absence of octopus in catches. Accounting
for the complex relationship between ecosystem service flows
and ecosystem values created by human-nature interactions is
key to effectively managing social-ecological systems (Reyers
et al. 2013). This research demonstrates that there can be sea-
sonal differences in these relationships, which ecosystem ser-
vices must account for, alongside plural values. That is, non-
temporal assessments may provide only half the story about
how and why ecosystem services matter to different people in
coastal communities.
Relationships between values
Linkages between gleaning priorities found in our results in-
dicate that there may be distinct value preferences amongst
gleaners. In both seasons, multiple gleaners highly ranked
combinations of reasons for gleaning associated with relation-
al values whilst a number of other gleaners indicated a prefer-
ence for instrumental values associated with gleaning catches.
These results point to socially and temporally disaggregated
“bundles” of ecosystem values. In ecosystem services, bun-
dles refer to groups of services that co-occur through space
and time (Raudsepp-hearne et al. 2010). The interactions and
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shared dependencies that link service bundles can lead to syn-
ergies and trade-offs in ecosystem management (Bennett et al.
2009) that can raise issues of equity and environmental justice
(Dawson et al. 2017). Preferences for bundles of ecosystem
services have been linked to socio-economic characteristics of
stakeholders (Martín-López et al. 2012) and differences in the
bundles of benefits derived from an ecosystem have been
shown to influence the acceptability of management strate-
gies, for example in fishery closures (Epstein et al. 2018).
However, there has been limited empirical work on when
and where coastal ecosystems occur together (i.e. as bundles),
and how this relates to wellbeing (Blythe et al. 2019). As an
exploratory study into the diversity of gleaning values,
analysing the factors that might explain differences in values
between individuals was beyond the scope of this research,
but other research has shown that coastal ecosystem value
priorities relate to level of material wellbeing (Lau et al.
2018). We hypothesise that gleaners who prioritised instru-
mental values are likely to be more materially vulnerable
and reliant on gleaning for food, than those who prioritised
purely relational values. It is also likely that the life stage and
household context of gleaners shaped how and why different
reasons were ranked together (Coulthard et al. 2020). The
varied priorities for gleaning within one community support
wider calls for disaggregating coastal ecosystem service ben-
eficiaries to assess how and why coastal ecosystem values are
distributed socially and therefore to support equitable resource
management for poverty alleviation (Chan et al. 2019; Daw
et al. 2011; Lau et al. 2019).
Our findings also suggest that women recognised trade-
offs amongst the different reasons to glean. Evaluating
trade-offs between reasons was beyond the scope of this
research, but anecdotal evidence suggests that there can
be incompatibilities between achieving certain values
from gleaning. For example, during discussions some
women explained how when they glean with friends they
find less seafood because they are chatting. This observa-
tion represents a trade-off between the relational values
associated with socialising and the instrumental values
derived from catch. Trade-offs between values may influ-
ence gleaner choices. For example, whether women
choose to glean with friends (and realise relational values)
may depend on their willingness to forgo instrumental
values associated with finding more seafood, and this
choice may in turn differ between individuals and sea-
sons. Interestingly, in the rough season women prioritised
socialising in combination with outcome-based reasons
(e.g. finding seafood for household consumption or shar-
ing), which may reflect the reluctance to glean alone
in rough conditions because of higher risks. Further ex-
ploration of the linkages between reasons for gleaning is
an important avenue for future research. Understanding
how and why women decide to glean can help to build
an understanding of the interdependencies and trade-offs
between wellbeing values derived from gleaning. These
insights will help ensure that coastal management is con-
gruent with the wellbeing needs of diverse groups across
seasons in ways that support livelihoods and reduce vul-
nerability. Tools developed in ecosystem service studies
more broadly, including deliberative approaches and
choice experiment scenarios (Kenter et al. 2011), can help
to explore relationships between values in gleaning.
Conclusion and future directions
The findings from our exploratory case study highlight a num-
ber of important directions for future research. Using the ex-
ample of gleaning, we have illustrated the need for holistic
assessments of coastal livelihoods as human-nature interac-
tions. A lack of assessment and evaluation methods that elicit
multiple values, inclusively and in context appropriate ways,
limits equitable and sustainable coastal management. To ad-
dress the persistent inequalities that have shaped the narrow
economic focus and historical gender and gleaning blindness
in coastal research and management will require carefully de-
signed evaluation tools. Mixed methods and novel methods,
such as those used in this research, can help make visible the
deeper values held by coastal communities, and particularly
gleaners, to ensure their voices are heard in coastal decision
making (Kenter et al. 2011). This research also demonstrates
how socially and temporally disaggregated assessments are
needed to identify and unpack the complex linkages between
coastal ecosystems and human wellbeing, including those
realised through gleaning. In particular, multiple dimensions
of wellbeing (beyondmaterial) should be empirically linked to
women’s choices and actions to support a more nuanced and
accurate representation of women’s needs, values, and prefer-
ences in coastal management and the development discourse.
Acknowledgements Foremost, the authors would like to thank the indi-
viduals and households of the study community who so generously gave
their time to participate in the research, in particular Joanna da Costa,
whose passion for gleaning inspired this research. We would also like
to thank research assistants Pedro Correia Monteiro, Inacia Clart, and
Nelson da Costa for making this research possible. Finally, we are grate-
ful to the WorldFish Timor-Leste staff for their support and to Graeme
Cumming and David Mills for their comments on the manuscript. All
authors acknowledge support from the Australian Research Council
Centre of Excellence for Coral Reef Studies, James Cook University.
This research was supported by the CGIAR Research Program on Fish
Agri-Food Systems (FISH) led by WorldFish. The program is supported
by contributions from the CGIAR Trust Fund.
Author’s contributions R.G. conceived the research ideas, designed the
methodology, collected primary data, and led the writing of the manu-
script; J. L and D.K. contributed critically to drafts of the manuscript,
including the theoretical grounding of the paper, and agreed to the final
version submitted for publication.
Maritime Studies
Funding Funding for this research was provided by the Australian
Research Council’s Centre of Excellence for Coral Reef Studies and a
complexity scholar award to Graeme S. Cumming from the James S.
McDonnell Foundation.
Data availability Data will be made available at the James Cook
University Tropical data hub https://research.jcu.edu.au/researchdata/
default/home.
Compliance with ethical standards
Conflict of interest All authors declare that they have no conflict of
interest.
Ethics and consent Data presented in this studywere collected as part of
research activities conducted in accordance the James Cook University
human ethics guidelines. Research activities were approved (reference
number H7626) prior to being carried out. At the start of data collection
activities, participants were informed of the nature and purpose of the
research through a verbal statement in local language and if they were
willing to participate they were asked to give signed consent.
Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing, adap-
tation, distribution and reproduction in any medium or format, as long as
you give appropriate credit to the original author(s) and the source, pro-
vide a link to the Creative Commons licence, and indicate if changes were
made. The images or other third party material in this article are included
in the article's Creative Commons licence, unless indicated otherwise in a
credit line to the material. If material is not included in the article's
Creative Commons licence and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.
References
Agrawal, A. 2014. Studying the commons, governing common-pool re-
source outcomes: Some concluding thoughts. Environmental
Science & Policy 36: 86–91. https://doi.org/10.1016/j.envsci.2013.
08.012.
Arias-Arévalo, P., E. Gómez-Baggethun, B.Martín-López, andM. Pérez-
Rincón. 2018. Widening the evaluative space for ecosystem ser-
vices: A taxonomy of plural values and valuation methods.
Environ Values 27: 29–53. h t tps : / /do i .o rg /10.3197/
096327118X15144698637513.
Bennett, N.J., and P. Dearden. 2013. A picture of change: Using
photovoice to explore social and environmental change in coastal
communities on the Andaman Coast of Thailand. Local
Environment 18: 983–1001. https://doi.org/10.1080/13549839.
2012.748733.
Bennett, E.M., G.D. Peterson, and L.J. Gordon. 2009. Understanding
relationships among multiple ecosystem services. Ecology Letters
12: 1394–1404. https://doi.org/10.1111/j.1461-0248.2009.01387.x.
Bennett, E.M., W. Cramer, A. Begossi, G. Cundill, S. Díaz, B.N.
Egoh, I.R. Geijzendorffer, C.B. Krug, S. Lavorel, E. Lazos, L.
Lebel, B. Martín-López, P. Meyfroidt, H.A. Mooney, J.L. Nel,
U. Pascual, K. Payet, N.P. Harguindeguy, G.D. Peterson, A.H.
Prieur-Richard, B. Reyers, P. Roebeling, R. Seppelt, M. Solan,
P. Tschakert, T. Tscharntke, B.L. Turner, P.H. Verburg, E.F.
Viglizzo, P.C.L. White, and G. Woodward. 2015. Linking
biodiversity, ecosystem services, and human well-being:
Three challenges for designing research for sustainability.
Current Opinion in Environment Sustainability 14: 76–85.
https://doi.org/10.1016/j.cosust.2015.03.007.
Bennett, N.J., T.S. Whitty, E. Finkbeiner, J. Pittman, H. Bassett, S.
Gelcich, and E.H. Allison. 2018. Environmental stewardship: A
conceptual review and analytical framework. Environmental
Management 61: 597–614. https://doi.org/10.1007/s00267-017-
0993-2.
Blythe, J., D. Armitage, G. Alonso, D. Campbell, A.C. Esteves Dias, G.
Epstein, M. Marschke, and P. Nayak. 2019. Frontiers in coastal
well-being and ecosystem services research: A systematic review.
Ocean and Coastal Management 185: 105028. https://doi.org/10.
1016/j.ocecoaman.2019.105028.
Brown, K., Fortnam, M., 2018. Gender and ecosystem services: A blind
spot, in: Schreckenberg, K., Mace, G., Poudyal, M. (Eds.),
Ecosystem services and poverty alleviation: Trade-offs and gover-
nance. pp. 257–272.
Brown, K., N. Eernstman, A.R. Huke, and N. Reding. 2017. The drama
of resilience: Learning, doing, and sharing for sustainability.
Ecology and Society 22. https://doi.org/10.5751/ES-09145-220208.
Bryce, R., K.N. Irvine, A. Church, R. Fish, S. Ranger, and J.O. Kenter.
2016. Subjective well-being indicators for large-scale assessment of
cultural ecosystem services. Ecosystem Services 21: 258–269.
https://doi.org/10.1016/j.ecoser.2016.07.015.
Camfield, L., 2006. The why and how of understanding “subjective”
wellbeing: Exploratory work by the WeD group in four developing
countries., WeD Working Paper.
Camfield, L., K. Choudhury, and J. Devine. 2009. Well-being, happiness
and why relationships matter: Evidence from Bangladesh. Journal
of Happiness Studies 10: 71–91. https://doi.org/10.1007/s10902-
007-9062-5.
Chaigneau, T., S. Coulthard, K. Brown, T. Daw, and B. Schulte-
Herbrüggen. 2019a. Incorporating basic needs to reconcile poverty
and ecosystem services. Conservation Biology 33: 655. https://doi.
org/10.1111/cobi.13209.
Chaigneau, T., Brown, K., Coulthard, S., Daw, T., Szaboova, L., 2019b.
Money, use and experience: Identifying the mechanisms through
which ecosystem services contribute to wellbeing in coastal Kenya
and Mozambique. Ecosystems Services 38, https://doi.org/10.1016/
j.ecoser.2019.100957
Chakraborty, S., A. Gasparatos, and R. Blasiak. 2020. Multiple values for
the management and sustainable use of coastal and marine ecosys-
tem services. Ecosystem Services 41: 6. https://doi.org/10.1016/j.
ecoser.2019.101047.
Chambers, R. 1995. Poverty and livelihoods whose reality counts.
Environment and Urbanization 7: 173–204.
Chan, K.M.A., Goldstein, J., Satterfield, T., Hannahs, N., Kikiloi, K.,
Naidoo, R., Vadeboncoeur, N., Woodside, U., 2011. Cultural ser-
vices and non-use values, in: Tallis, H. (Ed.), Natural capital: Theory
and practice of mapping ecosystem services. Oxford University
Press, pp. 206–228. https://doi.org/10.1093/acprof:oso/
9780199588992.003.0012.
Chan, K.M.A., P. Balvanera, K. Benessaiah, M. Chapman, S. Díaz, E.
Gómez-Baggethun, R. Gould, N. Hannahs, K. Jax, S. Klain, G.W.
Luck, B. Martín-López, B. Muraca, B. Norton, K. Ott, U. Pascual,
T. Satterfield, M. Tadaki, J. Taggart, and N. Turner. 2016. Opinion:
Why protect nature? Rethinking values and the environment.
Proceedings of the National Academy of Sciences 113: 1462–
1465. https://doi.org/10.1073/pnas.1525002113.
Chan, C., D. Armitage, S.M. Alexander, and D. Campbell. 2019.
Examining linkages between ecosystem services and social
wellbeing to improve governance for coastal conservation in
Jamaica. Ecosystem Services 39: 12. https://doi.org/10.1016/j.
ecoser.2019.100997.
Maritime Studies
Chant, S. 2008. The “feminisation of poverty” and the “feminisation” of
anti-poverty programmes: Room for revision? Journal of
Development Studies 44: 165–197. https://doi.org/10.1080/
00220380701789810.
Chapman, M. 1987. Women’s fishing in Oceania. Human Ecology 15:
267–288 https://www.jstor.org/stable/4602846.
Cornwall, A., E.A. Harrison, and A.Whitehead. 2007. Gender myths and
feminist fables: The struggle for interpretive power in gender and
development. Development and Change 38: 1–20. https://doi.org/
10.1111/j.1467-7660.2007.00400.x.
Coulthard, S. 2012. Can we be both resilient and well, and what choices
do people have? Incorporating agency into the resilience debate
from a fisheries perspective. Ecology and Society 17. https://doi.
org/10.5751/ES-04483-170104.
Coulthard, S., D. Johnson, and J.A. McGregor. 2011. Poverty, sustain-
ability and human wellbeing: A social wellbeing approach to the
global fisheries crisis. Global Environmental Change 21: 453–
463. https://doi.org/10.1016/j.gloenvcha.2011.01.003.
Coulthard, S., McGregor, J. A., White, C., 2018 Multiple dimensions of
wellbeing in practice, in: Schreckenberg, K., Mace, G., Poudyal, M.
(Eds.), Ecosystem services and poverty alleviation: Trade-offs and
governance. pp. 243–256.
Coulthard, S., C. White, N. Paranamana, K.P.G.L. Sandaruwan, R.
Manimohan, and R.Maya. 2020. Tackling alcoholism and domestic
violence in fisheries—A new opportunity to improve well-being for
the most vulnerable people in global fisheries. Fish and Fisheries
21: 223–236. https://doi.org/10.1111/faf.12426.
Daw, T., K. Brown, S. Rosendo, and R. Pomeroy. 2011. Applying the
ecosystem services concept to poverty alleviation: The need to dis-
aggregate human well-being.Environmental Conservation 38: 370–
379. https://doi.org/10.1017/S0376892911000506.
Dawson, N.M., K. Grogan, A. Martin, O. Mertz, M. Pasgaard, and L.V.
Rasmussen. 2017. Environmental justice research shows the impor-
tance of social feedbacks in ecosystem service trade-offs. Ecology
and Society 22. https://doi.org/10.5751/ES-09481-220312.
De La Torre-castro, M, 2019. Inclusive management through gender
consideration in small-scale fisheries: The why and the how 6.
https://doi.org/10.3389/fmars.2019.00156
De La Torre-Castro, M., S. Fröcklin, S. Börjesson, J. Okupnik, and N.S.
Jiddawi. 2017. Gender analysis for better coastal management –
Increasing our understanding of social-ecological seascapes.
Marine Policy 83: 62–74. https://doi.org/10.1016/j.marpol.2017.
05.015.
Díaz, S., S. Demissew, J. Carabias, C. Joly, M. Lonsdale, N. Ash, A.
Larigauderie, J.R. Adhikari, S. Arico, A. Báldi, A. Bartuska,
I.A. Baste, A. Bilgin, E. Brondizio, K.M.A. Chan, V.E.
Figueroa, A. Duraiappah, M. Fischer, R. Hill, T. Koetz, P.
Leadley, P. Lyver, G.M. Mace, B. Martin-Lopez, M.
Okumura, D. Pacheco, U. Pascual, E.S. Pérez, B. Reyers, E.
Roth, O. Saito, R.J. Scholes, N. Sharma, H. Tallis, R. Thaman,
R. Watson, T. Yahara, Z.A. Hamid, C. Akosim, Y. Al-Hafedh,
R. Allahverdiyev, E. Amankwah, T.S. Asah, Z. Asfaw, G.
Bartus, A.L. Brooks, J. Caillaux, G. Dalle, D. Darnaedi, A.
Driver, G. Erpul, P. Escobar-Eyzaguirre, P. Failler, A.M.M.
Fouda, B. Fu, H. Gundimeda, S. Hashimoto, F. Homer, S.
Lavorel, G. Lichtenstein, W.A. Mala, W. Mandivenyi, P.
Matczak, C. Mbizvo, M. Mehrdadi, J.P. Metzger, J.B. Mikissa,
H. Moller, H.A. Mooney, P. Mumby, H. Nagendra, C.
Nesshover, A.A. Oteng-Yeboah, G. Pataki, M. Roué, J. Rubis,
M. Schultz, P. Smith, R. Sumaila, K. Takeuchi, S. Thomas, M.
Verma, Y. Yeo-Chang, and D. Zlatanova. 2015. The IPBES
conceptual framework - Connecting nature and people.
Current Opinion in Environment Sustainability 14: 1–16.
https://doi.org/10.1016/j.cosust.2014.11.002.
Epstein, G., E. Andrews, D. Armitage, P. Foley, J. Pittman, and R.
Brushett. 2018. Human dimensions of ecosystem-based
management: Lessons in managing trade-offs from the Northern
Shrimp Fishery in Northern Peninsula, Newfoundland. Marine
Policy 97: 10–17. https://doi.org/10.1016/j.marpol.2018.08.018.
Farmery, A.K., Kajlich, L., Voyer, M., Bogard, J.R., Duarte, A., 2020.
Integrating fisheries, food and nutrition – Insights from people and
policies in Timor-Leste. Food Policy 101826. https://doi.org/10.
1016/j.foodpol.2020.101826.
Fedele, G., B. Locatelli, and H. Djoudi. 2017. Mechanisms mediating the
contribution of ecosystem services to human well-being and resil-
ience. Ecosystem Services 28: 43–54. https://doi.org/10.1016/j.
ecoser.2017.09.011.
Fischer, A., and A. Eastwood. 2016. Coproduction of ecosystem services
as human–nature interactions—An analytical framework. Land Use
Policy 52: 41–50. https://doi.org/10.1016/j.landusepol.2015.12.004.
Fish, R., A. Church, and M. Winter. 2016. Conceptualising cultural eco-
system services: A novel framework for research and critical en-
gagement. Ecosystem Services 21: 208–217. https://doi.org/10.
1016/j.ecoser.2016.09.002.
Folkersen, M.V. 2018. Ecosystem valuation: Changing discourse in a
time of climate change. Ecosystem Services 29: 1–12. https://doi.
org/10.1016/j.ecoser.2017.11.008.
Fortnam, M., K. Brown, T. Chaigneau, B. Crona, T.M. Daw, D.
Gonçalves, C. Hicks, M. Revmatas, C. Sandbrook, and B.
Schulte-Herbruggen. 2019. The gendered nature of ecosystem ser-
vices. Ecological Economics 159: 312–325. https://doi.org/10.1016/
j.ecolecon.2018.12.018.
Fröcklin, S., De La Torre-Castro, M., Håkansson, E., Carlsson, A.,
Magnusson, M., Jiddawi, N.S., 2014. Towards improved manage-
ment of tropical invertebrate fisheries: Including time series and
gender. PLoS One 9. https://doi.org/10.1371/journal.pone.0091161
Frumkin, H. 2001. Beyond toxicity: Human health and the natural envi-
ronment. American Journal of Preventive Medicine 20: 234–240.
https://doi.org/10.1016/S0749-3797(00)00317-2.
GDS, 2018. Timor-Leste population and housing census 2015: Analytical
report on agriculture and fisheries. Dili, Timor-Leste.
Gill, D.A., H.A. Oxenford, R.A. Turner, and P.W. Schuhmann. 2019.
Making the most of data-poor fisheries: Low cost mapping of small
island fisheries to inform policy. Marine Policy 101: 198–207.
https://doi.org/10.1016/j.marpol.2017.10.040.
Grantham, R., Rojas, C., Alvarez-Romero, J., Mills, D., Cumming, G. S.
(in review). Spatial influences on dynamic coastal livelihoods.
People and Nature.
Harper, S., D. Zeller, M. Hauzer, D. Pauly, and U.R. Sumaila. 2013.
Women and fisheries: Contribution to food security and local econ-
omies. Marine Policy 39: 56–63. https://doi.org/10.1016/j.marpol.
2012.10.018.
Harvard Humanitarian Initiative. (n.d.). KoBoToolbox. https://www.
kobotoolbox.org/#home. Accessed 01/11/2018.
Himes, A., and B. Muraca. 2018. Relational values: The key to
pluralistic valuation of ecosystem services. Current Opinion
in Environment Sustainability 35: 1–7. https://doi.org/10.
1016/j.cosust.2018.09.005.
Howell, A.J., Passmore, H.-A., 2013. Mental well-being: International
contributions to the study of positive mental health, in: Mental
well-being: International contributions to the study of positive men-
tal health. pp. 231–257. https://doi.org/10.1007/978-94-007-5195-8.
IPCC, 2014. Summary for policymakers summary for policymakers, in:
H.-O. Pörtner, D.C. Roberts, V. Masson-Delmotte, P. Zhai, M.
Tignor, E. Poloczanska, K. Mintenbeck, A. Alegría, M. Nicolai,
A. Okem, J. Petzold, B. Rama, N.M.W. (eds.. (Ed.), International
panel on climate change. pp. 1–161. https://doi.org/10.1017/
CBO9781107415416.005
Jackson, C. 2009. Resolving Risk? Marriage and Creative Conjugality.
Gend. Myth. Fem. Fables Struggl. Interpret. Power Gender
Deve lopment 38: 105–126. h t tps : / /do i .o rg /10 .1002/
9781444306675.ch6.
Maritime Studies
Jacobs, S., N. Dendoncker, B. Martín-López, D.N. Barton, E. Gomez-
Baggethun, F. Boeraeve, F.L. McGrath, K. Vierikko, D. Geneletti,
K.J. Sevecke, N. Pipart, E. Primmer, P. Mederly, S. Schmidt, A.
Aragão, H. Baral, R.H. Bark, T. Briceno, D. Brogna, P. Cabral, R.
De Vreese, C. Liquete, H. Mueller, K.S.H. Peh, A. Phelan, A.R.
Rincón, S.H. Rogers, F. Turkelboom, W. Van Reeth, B.T. van
Zanten, H.K. Wam, and C.L. Washbourn. 2016. A new valuation
school: Integrating diverse values of nature in resource and land use
decisions. Ecosystem Services 22: 213–220. https://doi.org/10.1016/
j.ecoser.2016.11.007.
Johnson, D., 2018. The value of small-scale fisheries, in: Johnson, D.,
Acott, T., Stacey, N., Urquhart, J. (Eds). Social wellbeing and the
values of small-scale fisheries. pp.1-21.
Kenter, J.O., T. Hyde, M. Christie, and I. Fazey. 2011. The importance of
deliberation in valuing ecosystem services in developing countries-
evidence from the Solomon Islands. Global Environmental Change
21: 505–521. https://doi.org/10.1016/j.gloenvcha.2011.01.001.
Kleiber, D., L.M. Harris, and A.C.J. Vincent. 2014. Improving fisheries
estimates by including women’s catch in the Central Philippines.
Canadian Journal of Fisheries and Aquatic Sciences 71: 656–664.
https://doi.org/10.1139/cjfas-2013-0177.
Kleiber, D., L.M. Harris, and A.C.J. Vincent. 2015. Gender and small-
scale fisheries: A case for counting women and beyond. Fish and
Fisheries 16: 547–562. https://doi.org/10.1111/faf.12075.
Kosoy, N., and E. Corbera. 2010. Payments for ecosystem services as
commodity fetishism. Ecological Economics 69: 1228–1236.
https://doi.org/10.1016/j.ecolecon.2009.11.002.
Lau, J.D., C.C. Hicks, G.G. Gurney, and J.E. Cinner. 2018.
Disaggregating ecosystem service values and priorities by wealth,
age, and education. Ecosystem Services 29: 91–98. https://doi.org/
10.1016/j.ecoser.2017.12.005.
Lau, J.D., C.C. Hicks, G.G. Gurney, and J.E. Cinner. 2019. What matters
to whom and why? Understanding the importance of coastal eco-
system services in developing coastal communities. Ecosystem
Services 35: 219–230. https://doi.org/10.1016/j.ecoser.2018.12.012.
López Angarita, J., K. Hunnam, M. Pereira, D. JonathanMills, J. Pant, T.
Shwu Jiau, H. Eriksson, L. Amaral, and A. Tilley. 2019. Fisheries
and aquaculture of Timor-Leste in 2019: Current knowledge and
opportunities. Penang: WorldFish.
Martín-López, B., I. Iniesta-Arandia, M. García-Llorente, I. Palomo, I.
Casado-Arzuaga, D.G. Del Amo, E. Gómez-Baggethun, E. Oteros-
Rozas, I. Palacios-Agundez, B. Willaarts, J.A. González, F. Santos-
Martín, M. Onaindia, C. López-Santiago, and C. Montes. 2012.
Uncovering ecosystem service bundles through social preferences.
PLoS One 7: e38970. https://doi.org/10.1371/journal.pone.
0038970.
Martín-López, B., E. Gómez-Baggethun, M. García-Llorente, and C.
Montes. 2014. Trade-offs across value-domains in ecosystem ser-
vices assessment. Ecological Indicators 37: 220–228. https://doi.
org/10.1016/j.ecolind.2013.03.003.
McGregor, J.A., 2008. Wellbeing, poverty and conflict WeD policy brief
01/08 1–4.
Mills, D.J., A. Tilley, M. Pereira, D. Hellebrandt, A. Pereira, and P.J.
Cohen. 2017. Livelihood diversity and dynamism in Timor-Leste;
insights for coastal resource governance and livelihood develop-
ment. Marine Policy 82: 206–215. https://doi.org/10.1016/j.
marpol.2017.04.021.
Moser, S. 2008. Personality: A new positionality? Area 40: 383–392.
https://doi.org/10.1111/j.1475-4762.2008.00815.x.
Nisbet, E.K., J.M. Zelenski, and S.A. Murphy. 2011. Happiness is in our
nature: Exploring nature relatedness as a contributor to subjective
well-being. Journal of Happiness Studies 12: 303–322. https://doi.
org/10.1007/s10902-010-9197-7.
Oppenheimer, M., Glavovic, B., Hinkel, J., van de Wal, R., Magnan,
A.K., Abd-Elgawad, A., Cai, R., Cifuentes-Jara, M., DeConto,
R.M., Ghosh, T., Hay, J., Isla, F., Marzeion, B., Meyssignac, B.,
Sebesvari, Z., 2019. Chapter 4: Sea level rise and implications for
low lying islands, coasts and communities., in: IPCC special report
on the ocean and cryosphere in a changing climate. pp. 126–129.
https://doi.org/10.1126/science.aam6284.
Pascual, U., P. Balvanera, S. Díaz, G. Pataki, E. Roth, M. Stenseke, R.T.
Watson, E. Başak Dessane, M. Islar, E. Kelemen, V. Maris, M.
Quaas, S.M. Subramanian, H. Wittmer, A. Adlan, S.E. Ahn, Y.S.
Al-Hafedh, E. Amankwah, S.T. Asah, P. Berry, A. Bilgin, S.J.
Breslow, C. Bullock, D. Cáceres, H. Daly-Hassen, E. Figueroa,
C.D. Golden, E. Gómez-Baggethun, D. González-Jiménez, J.
Houdet, H. Keune, R. Kumar, K. Ma, P.H. May, A. Mead, P.
O’Farrell, R. Pandit, W. Pengue, R. Pichis-Madruga, F. Popa, S.
Preston, D. Pacheco-Balanza, H. Saarikoski, B.B. Strassburg, M.
van den Belt, M. Verma, F. Wickson, and N. Yagi. 2017. Valuing
nature’s contributions to people: The IPBES approach. Current
Opinion in Environment Sustainability 26–27: 7–16. https://doi.
org/10.1016/j.cosust.2016.12.006.
PIFSC, 2017. Interdisciplinary baseline ecosystem assessment surveys to
inform ecosystem-based management planning in Timor-Leste:
Final Report. Pacific Islands Fisheries Science Centre. https://doi.
org/10.7289/V5/SP-PIFSC-17-002.
Quisumbing, A.R., L.R. Brown, H.S. Feldstein, L. Haddad, and C. Peña.
1996. Women: The key to food security. Food and Nutrition
Bulletin 17: 1–2. https://doi.org/10.1177/156482659601700116.
Raudsepp-hearne, C., Peterson, G.D., Bennett, E.M., 2010. Ecosystem
service bundles for analyzing tradeoffs in diverse landscapes. https://
doi.org/10.1073/pnas.0907284107
Reyers, B., R. Biggs, G.S. Cumming, T. Elmqvist, A.P. Hejnowicz, and
S. Polasky. 2013. Getting the measure of ecosystem services: A
social-ecological approach. Frontiers in Ecology and the
Environment 11: 268–273. https://doi.org/10.1890/120144.
Ribot, J.C., and N.L. Peluso. 2003. A theory of access. Rural Sociology
68: 153–181. https://doi.org/10.1111/j.1549-0831.2003.tb00133.x.
Rojas, M. 2011. Happiness, income, and beyond. Applied Research in
Quality of Life 6: 265–276. https://doi.org/10.1007/s11482-011-
9153-7.
Rosegrant, M.W., M.M. Dey, R. Valmonte-Santos, and O.L. Chen. 2016.
Economic impacts of climate change and climate change adaptation
strategies in Vanuatu and Timor-Leste.Marine Policy 67: 179–188.
https://doi.org/10.1016/j.marpol.2015.12.010.
Scheyvens, R., and H. Leslie. 2000. Gender, ethics and empowerment.
Women's Studies International Forum 23: 119–130. https://doi.org/
10.1016/s0277-5395(99)00091-6.
Sievanen, L., 2014. How do small-scale fishers adapt to environmental
variability? Lessons from Baja California, Sur, Mexico. Marit. Stud.
13, 1–19. https://doi.org/10.1186/s40152-014-0009-2.
Teh, L.S.L., D. Zeller, A. Cabanban, L.C.L. Teh, and U.R. Sumaila.
2007. Seasonality and historic trends in the reef fisheries of Pulau
Banggi, Sabah, Malaysia. Coral Reefs 26: 251–263. https://doi.org/
10.1007/s00338-006-0182-x.
Tilley, A., A. Burgos, A. Duarte, J.R. dos Lopes, H. Eriksson, and D.
Mills. 2020. Contribution of women’s fisheries substantial, but
overlooked, in Timor-Leste. Ambio. https://doi.org/10.1007/
s13280-020-01335-7.
Tschakert, P., J. Barnett, N. Ellis, C. Lawrence, N. Tuana, M. New, C.
Elrick-Barr, R. Pandit, and D. Pannell. 2017. Climate change and
loss, as if people mattered: Values, places, and experiences. Wiley
Interdisciplinary Reviews: Climate Change 8: 1–19. https://doi.org/
10.1002/wcc.476.
UNDP, 2018. Human development indices and indicators: 2018 statisti-
cal update. United Nations Development Programme.
United Nations, n.d. Rural women - overview:Food security [WWW




van Oort, B., Bhatta, L.D., Baral, H., Rai, R.K., Dhakal, M., Rucevska, I.,
Adhikari, R., 2015. Assessing community values to support map-
ping of ecosystem services in the Koshi river basin, Nepal. Ecosyst.
Serv. 13, 70–80. https://doi.org/10.1016/j.ecoser.2014.11.004.
Weeratunge, N., C. Béné, R. Siriwardane, A. Charles, D. Johnson, E.H.
Allison, P.K. Nayak, and M.C. Badjeck. 2014. Small-scale fisheries
through the wellbeing lens. Fish and Fisheries 15: 255–279. https://
doi.org/10.1111/faf.12016.
White, S.C. 2009. Bringing wellbeing into development practice.
Wellbeing in Developing Countries (WeD) Working papers, no.
09/50. Bath: University of Bath/Wellbeing in Developing
Countries Research Group.
White, S.C. 2014. Structured interview tools: Insights and issues from
assessing wellbeing of fishermen adapting to change using scoring
and ranking questions. SAGE RMC. https://doi.org/10.4135/
978144627305014539119.
Whittingham, E., Campbell, J., Townsley, P., 2003. Poverty and reefs,
Dfid–Imm–Ioc/Unesco.
Winterhalder, B. 1986. Diet choice, risk, and food sharing in a stochastic
environment. Journal of Anthropological Archaeology 5: 369–392.
https://doi.org/10.1016/0278-4165(86)90017-6.
Winterhalder, B., 1990. Open field, common pot: Harvest variability and
risk avoidance in agricultural and foraging societies., in: Risk and
uncertainty in tribal and peasant economies. pp. 67–87.
WorldBank, 2016. Poverty in Timor-Leste 2014, Poverty in Timor-Leste
2014. https://doi.org/10.1596/25269.
Publisher’s note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.
Maritime Studies
